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Outline of DiscussionOutline of Discussion

Organization of ProjectOrganization of Project
–– Project SiteProject Site
–– Proposed TechnologyProposed Technology
–– Task Outline Task Outline 

Current Project StatusCurrent Project Status
–– Resource Assessment ActivitiesResource Assessment Activities
–– Pilot Circuit TestingPilot Circuit Testing
–– Initial Product TestingInitial Product Testing
–– Near Term Project ActivitiesNear Term Project Activities



Project Partners: CEMEX, Inc., LG&E Energy (KU),Project Partners: CEMEX, Inc., LG&E Energy (KU),
UKUK--CAER (UKRF), U.S. CAER (UKRF), U.S. DoEDoE (CCPI Project)(CCPI Project)

Project ObjectiveProject Objective
Demonstration of an advanced coal ash Demonstration of an advanced coal ash 
beneficiation processing plant at LG&E Energy beneficiation processing plant at LG&E Energy 
Corp.Corp.’’s 2,200 s 2,200 MWMWee Ghent Power Plant in Ghent, Ghent Power Plant in Ghent, 
Kentucky.Kentucky.
The plant represents the next generation in coal The plant represents the next generation in coal 
utilization byutilization by--product (CUB) beneficiation in that product (CUB) beneficiation in that 
it addresses the entire CUB stream and it addresses the entire CUB stream and 
generates a variety of useful products. generates a variety of useful products. 
Total project funding: $8,916,800Total project funding: $8,916,800
DOE share: $4,450,200 (49%)DOE share: $4,450,200 (49%)



Ghent Power Station,Ghent Power Station,
From Upper PondFrom Upper Pond



Advanced MultiAdvanced Multi--Product Coal Utilization Product Coal Utilization 
Byproduct Processing PlantByproduct Processing Plant

Why Ghent ?Why Ghent ?
–– Large PlantLarge Plant
–– Large Stored Ash ReserveLarge Stored Ash Reserve
–– Immediate Need for Ash Disposal ReductionImmediate Need for Ash Disposal Reduction
–– River Port, Rail AccessRiver Port, Rail Access
–– KU System Member (ECR facility)KU System Member (ECR facility)
–– Ash Quality not Much Worse than other PlantsAsh Quality not Much Worse than other Plants

Good Fines Content Good Fines Content 



Advanced MultiAdvanced Multi--Product Coal Utilization Product Coal Utilization 
Byproduct Processing PlantByproduct Processing Plant

Advanced Ash Beneficiation Plant Based on Advanced Ash Beneficiation Plant Based on 
Hydraulic Classification and Froth FlotationHydraulic Classification and Froth Flotation
–– Flotation Flotation 

Offers High Yield and SelectivityOffers High Yield and Selectivity
Consistently Produce Ash with Low Carbon (<2%)Consistently Produce Ash with Low Carbon (<2%)

–– Hydraulic Classification Hydraulic Classification 
Gives Control of Fineness (>ASTM CGives Control of Fineness (>ASTM C--618)618)
Allow for Higher Levels of OPC SubstitutionAllow for Higher Levels of OPC Substitution
Provides Provides MultiproductMultiproduct capabilitycapability
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Characteristics of Ghent MaterialsCharacteristics of Ghent Materials

Fly Ash InputFly Ash Input
–– 5 to 7% LOI5 to 7% LOI
–– 31 to 33% +45 31 to 33% +45 µµmm
–– 18% 18% --5 5 µµm m 
–– 7 day SI  ~ 75%7 day SI  ~ 75%
–– 28 day SI ~ 85%

PozzolanPozzolan Output*Output*
–– 2% LOI2% LOI
–– 20%20%--22% +45 22% +45 µµmm
–– 2121--23% 23% --5 5 µµm m 
–– 7 day SI ~ 85%7 day SI ~ 85%
–– 28 day SI ~ 95%28 day SI ~ 85% 28 day SI ~ 95%

*Assume Primary Classifier is run at *Assume Primary Classifier is run at --200 Mesh200 Mesh
Resulting in 12% Rejection of Ash FeedResulting in 12% Rejection of Ash Feed



Task 1.  Project Definition

Subtask 1.1  Initial Sample Collection and Characterization

Subtask 1.2  Pond Assessment

Subtask 1.3  Bulk Sample Collection and Characterization

Subtask 1.4.  Pilot-Scale Evaluations

Subtask 1.5  Product Evaluation

Subtask 1.6  Marketing Assessment & Business Plan

Subtask 1.7  Final Plant Location and Infrastructure



Task 2.   DesignTask 2.   Design

Subtask 2.1  Preliminary Plant DesignSubtask 2.1  Preliminary Plant Design
2.1.1 Flow Diagrams2.1.1 Flow Diagrams
2.1.2 Preliminary Plant Design2.1.2 Preliminary Plant Design

Subtask 2.2 Detailed Engineering DesignSubtask 2.2 Detailed Engineering Design
2.2.1 A&E Selection2.2.1 A&E Selection
2.2.2 Detailed Design Drawings2.2.2 Detailed Design Drawings
2.2.3 Cost Estimate2.2.3 Cost Estimate



Task 3.   Construction of Processing PlantTask 3.   Construction of Processing Plant

Subtask 3.1  Plant ConstructionSubtask 3.1  Plant Construction
3.1.1 Selection of Contractor3.1.1 Selection of Contractor
3.1.2 Plant Construction3.1.2 Plant Construction

Subtask 3.2  Plant StartSubtask 3.2  Plant Start--Up and ShakeUp and Shake--DownDown
3.2.1 Startup Planning3.2.1 Startup Planning
3.2.2 Water Balance Verification3.2.2 Water Balance Verification
3.2.3 Solids Balance Verification3.2.3 Solids Balance Verification
3.2.4 Acceptance Testing3.2.4 Acceptance Testing



Task 4.   Multi-Product Plant DemonstrationTask 4.   Multi-Product Plant Demonstration

Subtask 4.1 Demonstration/Operation of Subtask 4.1 Demonstration/Operation of 
PozzolanPozzolan PlantPlant
4.1.1 Continuous Operation4.1.1 Continuous Operation
4.1.2  QA/QC Verification4.1.2  QA/QC Verification

Subtask 4.2  UFA Circuitry DemonstrationSubtask 4.2  UFA Circuitry Demonstration

4.2.1. UFA Circuit Start4.2.1. UFA Circuit Start--Up and ShakeUp and Shake--DownDown
4.2.3 Acceptance Testing 4.2.3 Acceptance Testing 
4.2.4 Commercial Operation of UFA Circuit4.2.4 Commercial Operation of UFA Circuit



Pond LocationPond Location



Sampling of Ponds is Problematic

Argo Based Drill

WKE Coleman



VibracoreVibracore--Hole Location MapHole Location Map
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Input
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CoresCores



SurfaceSurface--Water BodiesWater Bodies

Photograph taken from the west 
embankment

Photograph taken from the east 
embankment



Sample AnalysisSample Analysis
Core DescriptionsCore Descriptions
–– 13 vibracores13 vibracores
–– Divided into 381 samplesDivided into 381 samples

DryDry--Sieve AnalysisSieve Analysis
–– No.100 mesh No.100 mesh 

150 150 µµmm
–– 762 samples762 samples

Laser particleLaser particle--size analyzersize analyzer
–– Mean particleMean particle--sizesize

<100 mesh<100 mesh
–– % <5% <5µµm; % <10m; % <10µµm

Weight and depth of cored holesWeight and depth of cored holes
Core #Core # <100 mesh (kg)<100 mesh (kg) >100 mesh (kg)>100 mesh (kg) Total Depth (ft)Total Depth (ft)

88 5.815.81 0.310.31 11.011.0

99 16.4016.40 1.321.32 31.031.0

1010 16.2716.27 1.301.30 37.037.0

1111 14.3514.35 2.252.25 37.437.4

1212 16.1216.12 2.052.05 34.034.0

1313 14.8714.87 1.531.53 34.634.6

1414 16.2016.20 1.791.79 37.537.5

1515 13.8513.85 2.952.95 31.431.4

1616 16.7916.79 1.461.46 33.933.9

1717 15.0315.03 1.331.33 30.130.1

1818 18.2218.22 1.281.28 35.835.8

1919 13.8613.86 1.591.59 30.230.2

2020 6.666.66 4.334.33 21.421.4

SumSum 184.43184.43 23.5123.51 405.3405.3

PercentPercent 88.7%88.7% 11.3%11.3%

m



Stacked Isolith MapsStacked Isolith Maps
Created to spatially Created to spatially 
demonstrate the demonstrate the 
distribution of analytical distribution of analytical 
datadata

Isolith maps based on Isolith maps based on 
averaged data for each averaged data for each 
intervalinterval

Core data divided into Core data divided into 
eight, 5eight, 5--foot (1.5foot (1.5--m) m) 
intervalsintervals



IsolithIsolith MapMap
(% of ash less than 10 (% of ash less than 10 µµm)m)

<20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

36-38

%



0.0 10.0 20.0 30.0 40.0

Weight (%)

D
ep

th
 (f

ee
t)

>100 Mesh

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40

Average weight percent Average weight percent 
data (>100 mesh)data (>100 mesh)

Overall coarseningOverall coarsening--upward upward 
and laterally fining ashand laterally fining ash

35-40 ft

30-35 ft

25-30 ft

20-25 ft

15-20 ft

10-15 ft

5-10 ft

0-5 ft



35-40 ft

30-35 ft

25-30 ft

20-25 ft

15-20 ft

10-15 ft

5-10 ft

0-5 ftAverage percent of Average percent of 
unburned carbon  unburned carbon  
(>100 mesh)(>100 mesh)

Increased unburned Increased unburned 
carbon concentrations in carbon concentrations in 
the distal end of the pondthe distal end of the pond

0.0% 10.0% 20.0% 30.0% 40.0%

Core-08
Core-09
Core-10
Core-11
Core-12
Core-13
Core-14
Core-15
Core-16
Core-17
Core-18
Core-19
Core-20

-100
+100

LOI



Resource EstimatesResource Estimates

Polygon MethodPolygon Method AreaArea VolumeVolume tons ashtons ash

(sq ft)(sq ft) (cu ft)(cu ft) (total)(total)

Drilled Estimate 787,000 31,480,000 1,060,000

Pond Estimate 5,227,000 209,080,000 7,020,000

tonstons tonstons tonstons tonstons

<5<5µµm)m) <10<10µµm)m) Fine CFine C Coarse CCoarse C
Drilled 

Estimate 158,000 275,000 39,000 232,000
Pond 

Estimate 1,052,000 1,824,000 260,000 1,544,000



Flotation of Ghent Materials Flotation of Ghent Materials 
Release Analysis CompleteRelease Analysis Complete

Ghent Pond Ash
 -100 Mesh
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Compressive Strength of Fly Ash Mortar Cubes
at 20% Cement Replacement
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Pilot Plant Operation Pilot Plant Operation 
Coleman Project*Coleman Project*

First Run of Pilot Plant was SuccessfulFirst Run of Pilot Plant was Successful
–– Made Required Slate of ProductsMade Required Slate of Products
–– Demonstrated OperabilityDemonstrated Operability

Uncovered Weaknesses in DesignUncovered Weaknesses in Design
–– Improve Feed SystemImprove Feed System
–– Improve Valves and Sampling PortsImprove Valves and Sampling Ports
–– Add Continuous Monitor to Classifier FeedAdd Continuous Monitor to Classifier Feed

Operational Reliability Function of Circuit Operational Reliability Function of Circuit 
ComplexityComplexity
–– If it can break, it willIf it can break, it will

*Similar to Coarse Portion of Circuit for Ghent



Flotation Unit Primary Classifier

Spiral Concentrator

38 KVA Power Unit



Pilot Flotation Cells 6x4





Our Priorities for the Near TermOur Priorities for the Near Term

Complete Construction of Field Test Unit Complete Construction of Field Test Unit 
–– Hydraulic ClassifierHydraulic Classifier
–– Circuit ConfigurationCircuit Configuration

Conduct Field Tests Conduct Field Tests 
–– Examine Coarse CarbonExamine Coarse Carbon
–– Test Flotation CharacteristicsTest Flotation Characteristics
–– Test ClassifierTest Classifier
–– Generate Large Sample (i.e. tons) of Generate Large Sample (i.e. tons) of PozzolanPozzolan for Testingfor Testing

Make Initial Decision about CircuitMake Initial Decision about Circuit



Thanks!Thanks!

Jeff JoyceJeff Joyce
and the rest of the folks at the and the rest of the folks at the 

Ghent Power StationGhent Power Station



DISCLAIMER

This presentation was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency thereof, nor any employees, makes any 
warranty, expressed or implied, or assumes any legal liability or responsibility 
for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe 
privately owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise 
does not necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof. The views 
and opinions of the authors expressed herein do not necessarily state or 
reflect that of those of the United States Government or any agency thereof.


	Advanced Multi-Product Coal Utilization Byproduct Processing Plant: Project Status ReportTom Robl1, Jack Groppo1, Robert R
	Outline of Discussion
	Project Partners: CEMEX, Inc., LG&E Energy (KU),UK-CAER (UKRF), U.S. DoE (CCPI Project)
	Advanced Multi-Product Coal Utilization Byproduct Processing Plant
	Advanced Multi-Product Coal Utilization Byproduct Processing Plant
	Characteristics of Ghent Materials
	Pond Location
	Vibracore-Hole Location Map
	Cores
	Surface-Water Bodies
	Sample Analysis
	Stacked Isolith Maps
	Isolith Map(% of ash less than 10 µm)
	Resource Estimates
	Flotation of Ghent Materials
	Pilot Plant Operation Coleman Project*
	Our Priorities for the Near Term
	Thanks!


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


